Abstract-We have obtained contrast detection thresholds for spatial grating patterns of limited coherence length for square target fields subtending 2 x 2' up to 4 x 4". The results are consistent with a form of physiological summation in which the spatial numerical energy determines the detectability of the pattern. The limited coherence length permits us to uncouple the relationship between the target extent and the number of "coherent" periods in the pattern. Threshold is determined by the target extent. not by the number of coherent periods. A small effect of coherence length has been observed, coherent patterns being more detectable than less coherent ones. even for very long coherence lengths.
INTRODUCTION
It has been known for some time that the detection threshold for extended complex targets depends on the extent of the target field (Robson, in Mostafavi and Sakrison. 1976; Hoekstra CC al.. 1974) . However, the mechanism of this spatial summation effect is still unclear. It is known that the magnitude of the effect for gratings is more or less equal whether the extent of the pattern is varied parallel or perpendicular to the stripes (Howell and Hess. 1978; Koenderink et al.. 1978~) . In the peripheral visual field a complex relationship between the magnitude of the effect and the shape of the target field has been reported (Koenderink et al.. 1978~) . It is known that the exact way in which the target field is terminated is important (Estevez and Cavonius. 1976 ). On the other hand next to nothing is known about the influence of the spatial structure of the stimulus. This is important in view of the summation mechanism: we do not know whether to regard the summation as coherent or incoherent (summation of amplitudes or for example power?). If one regards the effects as the result of probability summation then a form of incoherent summation appears mandatory. Incoherent summation has been suggested by Quick et al. (1976) on theoretical grounds. They also published experimental evidence that seems to favour the numerical energy (that is the incoherent sum) of the signal as the psychophysical variable corresponding to perceived contrast. Mayhew and Frisby (1978) present corroborative evidence. This points to a physiological, incoherent mechanism. Mostafavi and Sakrison (1976) cite unpublished experimental evidence by Halter which points also to incoherent summation. For the case of purely temporal modulations Koenderink and van Doorn (1978d) have shown that the summation is both incoherent and physiological. Graham (1977) remarks that. on grounds of the available evidence. we cannot yet decide whether the effect is the result of probability or physiological summation. Even formally these mechanisms lead to similar results. Physiological summation has been discussed by Kelly (1975) . Kelly argues for a form of coherent summation. Coherent summation could lead to psychologically sharp spatial frequency discrimination whereas the underlying physiological units are spatially broadly tuned. One can only decide between coherent and incoherent mechanism if it is possible to uncouple the extent and the bandwidth of the stimulus pattern. This is possible if one uses signals of which the extent and the coherence length are separately adjustable. Then one can decide whether the "critical number of cycles" mentioned by Hoekstra et al. (1974) relates to the target extent or to the extent of a coherent wave-train. Such measurements are similar to the determination of the critical bandwidth by means of noise bands in audiology.
Another problem with the summation mechanism is that it is not clear what to take as the summands. For instance, Wilson and Giese (1977) sum contributions of small equal incremental areas in the visual field. On the other hand Koenderink and van Doorn (1978e) show that the summation should extend not over equal incremental areas. but over the stimulated ganghon cells. The notion that the effect depends on the number of active perceptive fields has been related to the fact that the effect seems to depend on the number of cycles and not on the spatial frequency of the stimulus (Koenderink. 1977; Howell and Hess, 1978) .
METHODS

Apparatus
The patterns were generated on a modified commercial TV monitor. The interlacing was removed. the frame repetition frequency raised to 61 Hz, the number of lines reduced to 256. The modulation sig-
